The ultrasonic velocity (V), density (ρ) and viscosity (η) measurements of Hydroquinone in n-propanol and iso-propanol have been carried out for the study of solute-solvent interaction. Experimental data have been used to calculate the isentropic compressibility (b s ), intermolecular free length (L f ), specific acoustic impedance (Z), molar sound velocity (R), relative association (R A ) solvation number (S n ) apparent molal adiabatic compressibility (ϕ K ), specific viscosity (η sp ), reduced viscosity (η) and relative viscosity (η r ). The sign and magnitude of these properties have been used to interpret the experimental results in terms of solute-solvent interaction.
INTROdUCTION
Knowledge of densities, viscosities and ultrasonic velocity of liquid mixture is important to understand the solute-solvent interactions between Hydroquinone in n-propanol and iso-propanol to develop new theoretical models and also for engineering application [1] [2] [3] [4] [5] . Hydroquinone, also benzene -1,4 -diol or quinol was first obtained in 1820 by the French chemist Pelletier and Caventou 6 via the dry distillation of quinic acid which obtained by the bark of cinchona trees. Hydroquinone is a skin-bleaching agent that is used to lighten the dark patches of skin caused by pregnancy, birth control pills, hormone medicine, or injury to the skin. Hydroquinone most common use is it ability to act as a reducing agent that is water soluble.
In view of growing interest, in this paper, the results of an ultrasonic velocity, density and viscosity to study the related acoustical parameters, for the binary systems of hydroquinone + n-propanol and hydroquinone + iso-propanol at 27 °C + 0.05 °C have been reported. The results are discussed in terms of solute-solvent interactions.
ExPERIMENTAL
All the chemicals used in the present work were analytical reagent (AR) grade. The liquid mixtures of various concentration (mole/L) of hydroquinone + n-propanol and hydroquinone + isopropanol were prepared by mass in a 25cm 3 flask using a analytical balance. The speed of sound waves were obtained by using ultrasonic interferometer (Model F-81, Mittal Enterprises, New Delhi) at a fixed frequency of 2Mhz with an accuracy of + 2ms -1 and a constant temperature 27 °C + 0.05 °C. An electronically digital operated constant temperature bath (RAAGA industries, Madras) has been used to circulate water through the double walled inter-ferometric cell made up of steel containing the experimental solution at the desired temperature. The density of pure solvents and solutions were determined using a specific gravity bottle of 10ml.
capacity. An Ostwald's viscometer which is 10ml capacity was used for the viscosity measurement. The viscometer was calibrated with fresh conductivity water immersed in the water bath which was kept at the experimental temperature. The time flow of water (t w ) and the time flow of solution (t s ) was measured with digital stop watch having an accuracy + 3 x 10 -6 Nm -2 S. The temperature around the viscometer was maintained in an electronically controlled thermostatic water bath. The purity of chemicals was checked by comparing with their densities with literature values.
Using the measured data, some acoustical parameters have been calculated using the standard relations, Isentropic compressibility (b s ) 7 is given by ... (1) Inter molecular free length (L f ) 8 i s calculated by ... (2) where K is the temp. dependent Jacobason constant.
Specific acoustic impedance (Z)
9 is calculated by ... (3) Molar sound velocity (R) is obtained by ... (4) where n 1 , n 2 and m 1 , m 2 are the number of moles and molecular weight of the solvent and solute respectively.
Relative association (R A )
10 is given by ... (5) where V 0 , V, ρ 0 and ρ are the ultrasonic velocity and density of the solvent and solution respectively.
Solvation number (S n )
11 is calculated by ... (6) Apparent molal adiabatic compressibility (ϕ K ) is given by-... (7) Where b s o , b s , ρ 0 ,ρ a r e i s e n t r o p i c compressibility and density of solvent and solution respectively. C is the concentration in mole/l. M is the molecular weight of the solute. ϕ K is the function of C as obtained by Gocker from Debye-Huckel theory.
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Specific viscosity (η sp ), Reduced viscosity (η) and relative viscosity (η r ) are calculated by the following well known relationship-... (8) ... (9) ... (10) System : Hydroquinone + iso-propanol at 27°C + 0.05°C 
Conc

RESULTS ANd dISCUSSION
Ultrasonic velocity (V) in the solution of hydroquinone in n-propanol and iso-propanol increases with increasing concentration of hydroquinone. The variation of velocity with concentration (C) of hydroquinone solution in n-propanol and iso-propanol can be expressed by the following relationThe result shows that while the density increases, the isentropic compressibility decreasing with increasing concentration of solute 13 1) .
The intermolecular free length (L f ) decreases while the specific acoustic impedance (Z) increases with an increase in the concentration of hydroquinone in solutions which can be explained on the basis of lyophobic interaction between solute and solvent molecules which increase the intermolecular distance making relatively under gaps between the molecules and becoming the main cause of impedance in the propagation of ultrasound waves. These results are in agreement with results reported by Bhandakkar 19 for methyl methacrylate with methanol, p-dioxane and cyclohexane. The molar sound velocity (R) has been found to varied linearly with the molar concentration of hydroquinone in solutions. Linear decrease of molar sound velocity with molar concentration has been also reported for cerous nitrate salt by Singh 20 . The relative association (R A ) and solvation number (S n ) increases with molar concentration has been also reported by Diwidi et.al 21 in complex formation between KCl, CaCl 2 and HgCl 2 .
The increase in viscosity may be due to the increasing tendency of hydroquinone molecules to form aggregates with the increase in the hydroquinone concentration in solution. The plots of viscosity Vs molar concentration are shown in figure 2 . The slops of lines is found to be positive in each case. Linear increase of the viscosity results has been also reported for some ternary electrolytes in dioxane water mixture by Das 22 . These results of viscosity indicates that there is a significant interaction between the solute and solvent molecules.
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Fig. 2 : Viscosity Vs Concentration
